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[Title of the Invention] Liquid Crystal Panel and Driving 
Method 
[Abstract ] 




[Object] To provide a liquid crystal panel and a driving 
method making a display part of a liquid crystal display 
easy to constitute and providing the display part with 
excellent visibility. 
5 [Structure] Signal -driving circuit joints pel to pc6 for 
signal electrodes cl to c6 and scanning-driving circuit 
joints prl to pr6 for scanning electrodes rl to r6 are 
arranged on opposite edges or the same edge of a liquid 
crystal part. 

10 [Effect] An electrode group exhibiting a lower resistance 
value in a portion up to a joint between the electrode 
group and a driving circuit therefor is driven as a 
scanning electrode group so that driving can be performed 
at a higher speed for obtaining more homogeneous display. 
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[Scope of Claim for Patent] 

[Claim 1] A liquid crystal panel, comprising a signal 
electrode and a scanning electrode, so constituted that a 
liquid crystal part is matrix-drivable , wherein a signal- 
driving circuit joint for said signal electrode and a 
scanning-driving circuit joint for said scanning electrode 
are arranged on opposite edges or the same edge of said 
liquid crystal part. 

[Claim 2] The liquid crystal panel according to claim 
1, wherein the length of each wire from said signal 
electrode to said signal -driving circuit joint is larger 
than that of each wire from said scanning electrode to 
said scanning-driving circuit joint, 

[Claim 3] The liquid crystal panel according to claim 
1, wherein the width of a non-driven region allowing 
passage of a wire is smaller than the width of a dot of 
pixel or the width of a prescribed number of dots. 

[Claim 4] The liquid crystal panel according to claim 
1, 2 or 3, wherein liquid crystals are ferroelectric 
liquid crystals. 

[Claim 5] A driving method for a liquid crystal panel 
having a set of electrode groups wired on opposite 
substrates to form matric pixels, driving that of said 
electrode groups exhibiting a lower resistance value in a 
portion up to a joint between said driving group and a 




driving circuit therefor as a scanning electrode group 
while driving that of said electrode groups exhibiting a 
higher resistance value in a portion up to a joint between 
said driving group and a driving circuit therefor. 
5 [Claim 6] The driving method for a liquid crystal 

panel according to claim 5, wherein said liquid crystal 
panel is a ferroelectric liquid crystal panel. 
[Detailed Description of the Invention] 
[0001] 

10 [Industrial Field of Application] The present invention 
relates to a liquid crystal panel and a driving method 
employed for displaying images, information etc. 
[0002] 

[Prior Art] A conventional liquid crystal panel is now 

15 described with reference to drawings. 

[0003] Fig. 8 is a block diagram showing the conventional 
liquid crystal panel, in which a scanning electrode group 
consisting of scanning electrodes r801, r802, r803, r804, 
r805 and r806 is wired on a glass substrate 801 while a 

20 signal electrode group consisting of signal electrodes 
c801, c802, c803, c804 , c805 and c806 is arranged on 
another glass substrate 802 to interest with the scanning 
electrode group. First ends of the scanning electrodes 
r801, r802, r803, r804, r805 and r806 are provided with 

25 joints pr801, pr802, pr803, pr804, pr805 and pr806 for 
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connecting the scanning electrodes and a driving circuit 
therefor with each other, while first ends of the signal 
electrodes c801, c802, c803, c804, c805 and c806 are 
provided with joints pc801, pc802, pc803, pc804, pc805 and 
5 pc806 for connecting the signal electrodes and a driving 
circuit therefor with each other. 

[0004] in the conventional liquid crystal panel having the 
aforementioned structure, it follows that the joints pc801 
to pc806 between the signal electrodes and the driving 

10 circuit and the joints pr801 to pr806 between the scanning 
electrodes and the driving circuit are located on adjacent 
edges of the liquid crystal panel. Fig. 9 is a block 
diagram of a liquid crystal module constituted of the 
conventional liquid crystal panel. Scanning electrodes of 

15 a liquid crystal panel 901 are connected to a scanning 

electrode driving circuit 902 through a connector 904 and 
signal electrodes of the liquid crystal panel 901 are 
connected to a signal electrode driving circuit 903, while 
the signal electrode driving circuit 903 and the scanning 

20 electrode driving circuit 902 are arranged on two adjacent 
edges of the liquid crystal panel 901. 

[0005] Fig. 10(a) is a front elevational view of a display 
constituted by arranging a plurality of the aforementioned 
liquid crystal modules, and Fig. 10(b) is a side 
25 elevational view thereof. Liquid crystal panels 1001 to 




1004 are arranged to be adjacent to each other on joints 
for scanning electrode driving circuits 1007, while signal 
electrode driving circuits 1006 are arranged on upper 
sides, for example. 
5 [0006] 

[Problems to be Solved by the Invention] According to the 
aforementioned structure, however, the scanning electrode 
driving circuits 1007 are connected transversely along the 
liquid crystal panels 1001 to 1004, and hence the 

10 clearances between the liquid crystal panels 1001 to 1004 
are widened when constituting a display part of the 
display shown in Fig. 10, to deteriorate the visibility. 
Further, it is difficult to assemble the display part. 
[0007] In consideration of these problems of the prior art, 

15 an object of the present invention is to provide a liquid 
crystal panel and a driving method rendering a display 
part of a display easy to constitute and providing the 
display part with excellent visibility. 
[0008] 

20 [Means for Solving the Problem] The present invention is 
directed to a liquid crystal panel, comprising a signal 
electrode and a scanning electrode, so constituted that a 
liquid crystal part is matrix-drivable, in which a signal- 
driving circuit joint for the signal electrode and a 

25 scanning-driving circuit joint for the scanning electrode 
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are arranged on opposite edges or the same edge of the 

liquid crystal part. 

[0009] 

[Function] According to the present invention, the signal- 
driving circuit joint and the scanning-driving circuit 
joint of the liquid crystal panel are arranged, on opposite 
edges or the same edge of the liquid crystal part, whereby 
the liquid crystal panel is easy to assemble and a 
clearance of a display region of each liquid crystal panel 
can be shortened for improving visibility when 
constituting a display part of a display. 
[0010] 

[Embodiments] The present invention is now described with 
reference to drawings showing embodiments thereof. 
[0011] Fig. 1(a) is a front elevational view of a liquid 
crystal panel according to a first embodiment of the 
present invention, and Fig. 1(b) is a sectional view 
thereof. A scanning electrode group consisting of scanning 
electrodes rl # r2, r3 , r4 , r5 and r6 is wired on a glass 
substrate 1 of the liquid crystal panel, while a signal 
electrode group consisting of signal electrodes cl, c2, c3, 
c4, c5 and c6 is arranged on another glass substrate 2 
opposite to the glass substrate 1. First ends of the 
scanning electrodes rl, r2, r3, r4, r5 and r6 are 
connected to scanning-driving circuit joints prl, pr2, pr3 , 




pr4, pr5 and pr6 for connecting the scanning electrodes 
and a driving circuit therefor with each other, while 
first ends of the signal electrodes cl, c2, c3 f c4, c5 and 
c6 are connected to respective signal-driving circuit 
5 joints pel, pc2, pc3, pc4 , pc5 and pc6 t hrough drawin g 
wixasL^ The signal-driving circuit joints pel, pc2, pc3 , 
pc4, pc5 and pc6 are arranged on an edge of a liquid 
crystal part opposite to the scanning- driving circuit 
joints prl, pr2, pr3, pr4, pr5 and pr6 . 

10 [0012] When electrodes provided on glass substrates are 
not different in sheet resistance from each other, the 
length from a display region up to joints with a driving 
circuit is more increased in drawn electrodes as compared 
with undrawn electrodes in general, and hence a drawn 

15 electrode group is utilized as signal electrodes while an 

undrawn electrode group is utilized as scanning electrodes. 
[0013] When constituting a liquid crystal module with the 
liquid crystal panel having the aforementioned structure, 
driving circuits are arranged on opposite positions of the 

20 liquid crystal panel. When constituting a display with 

this liquid crystal module as shown in Figs. 4(a) and (b), 
a scanning electrode driving circuit 408 and a signal 
electrode driving circuit 407 are arranged on upper and 
lower portions while there is no driving circuit on the 

25 where liquid crystal panels 401 to 406 are adjacent to 
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each other, whereby the clearances between display regions 
of the respective liquid crystal panels 401 to 406 can be 
shortened. 

[0014] Fig. 2(a) is a front elevational view of a liquid 
crystal panel according to a second embodiment of the 
present invention, and Fig. 2(b) is a sectional view 
thereof. A scanning electrode group consisting of scanning 
electrodes r201, r202, r203, r204, r205 and r206 is 
arranged on a glass substrate 201 of the liquid crystal 
panel, while a signal electrode group consisting of signal 
electrodes c201, c202, c203, c204, c205 and c206 is 
arranged on another glass substrate 202 opposite to the 
glass substrate 201. First ends of the scanning electrodes 
r201, r202, r203, r204, r205 and r206 are connected to 
scanning- driving circuit joints pr201, pr202, pr203, pr204, 
pr205 and pr206 for connecting the scanning electrodes and 
a driving circuit therefor with each other, while first 
ends of the signal electrodes c201, c202, c203, c204, c205 
and c206 are connected to respective signal- driving 
circuit joints pc201, pc202, pc203, pc204, pc205 and pc206 
through drawing wires. The signal-driving circuit joints 
pc201, pc202, pc203, pc204, pc205 and pc206 are arranged 
on the same edge of a liquid crystal part as the scanning- 
driving circuit joints pr201, pr202, pr203, pr204, pr205 
and pr206. 



[0015] The aforementioned signal -driving circuit joints 
pc201, pc202, pc203, pc204, pc205 and pc206 are provided 
on the glass substrate 201, and hence wires drawn from the 
first ends of the signal electrode group in parallel with 
the scanning electrode group are connected to the signal- 
driving circuit joints pc201, pc202, pc203, pc204, pc205 
and pc206 provided on the glass substrate 201 respectively 
by conductive adhesives P201, P202, P203, P204, P205 and 
P206 provided an end of the glass substrate 202. 
[0016] When constituting a liquid crystal module with the 
liquid crystal panel having the aforementioned structure, 
it follows that a driving circuit 502 is connected to only 
one edge of a liquid crystal panel 501 through a connector 

as shown in Figs. 5(a) and (b), and the structure of 
the liquid crystal module is simplified. 
[0017] Fig. 3 is a front elevational view of a liquid 
crystal panel according to a third embodiment of the 
present invention. A scanning electrode group consisting 
of scanning electrodes r301, r302, r303, r304, r305 and 
r306 is arranged on a glass substrate 301 of the liquid 
crystal panel, while a signal electrode group consisting 
of signal electrodes c301, c302, c303, c304, c305 and c306 
is arranged on another glass substrate 302 opposite to the 
glass substrate 301. Scanning-driving circuit joints for 
the scanning electrode group and signal -driving circuit 




joints for the signal electrode group are arranged on 
opposite edges of the liquid crystal panel, identically to 
the aforementioned first embodiment. 

[0018] The third embodiment is different from the first 
5 embodiment in a point that wires drawing non- display 
regions from the respective signal electrodes to the 
signal-driving circuit joint in parallel with the scanning 
electrode group are arranged to overlap with a bonding 
portion 303 between the glass substrates 301 and 302. On 
10 the other hand, the width of the non-display regions is 
not more than one dot of pixel, and hence clearances 
between liquid crystal panels can be shrank in a display 
constituted of this liquid crystal panel. 

[0019] Operations and a driving method according to the 

15 present invention are now described. 

[0020] As shown in Fig. 6, a display region of the 
inventive liquid crystal panel is formed by scanning 
electrodes r601, r602, r603, r604, r605 and r606, signal 
electrodes c601, c602, c603, c604, c605 and c606 arranged 

20 orthogonally thereto and pixels p616, p626, p636, p646, 
p656, p666, p661, p662, p663, p664, p665 and p666 on 
portions where the scanning electrodes and the signal 
electrodes intersect with each other. 

[0021] Driving voltages having waveforms shown in Fig. 7 
25 are applied to the aforementioned liquid crystal panel. 
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Fig. 7 shows driving waveforms for the liquid crystal 
panel based on the first, second or third embodiment, i.e., 
exemplary waveforms for driving a ferroelectric liquid 
crystal panel. Referring to Fig. 7, waveforms (a), (b) , 
5 (c), (d), (e), (f), (g), (h) and (i) are those of voltages 
applied to the scanning electrodes r603, r604, r605, r606, 
the signal electrode c606 and the pixels p663, r664, r665 
and r666 respectively, symbol Ts6 denotes a period for 
selecting the scanning electrode r606, and symbol Tw 
10 denotes a period for applying pulses finally deciding 

brightness /darkness of the pixels. Referring to Fig. 7, 
consider the period Tw of the period Ts6 in a case of 
applying voltages so that all pixels of the display panel 
can be brought into ON- states and selecting the scanning 
15 electrode r606. Considering only the period Ts6, the 

voltages applied to the pixels p661 and p662 are identical 
to the voltages of the waveforms (f), (g) and (h) in the 
period Ts6, and the voltages applied to the pixels p616, 
p626, p636, p646 and p656 are identical to the voltage of 
20 the waveform (i) in the period Ts6. The waveforms shown in 
Fig. 7 are driving waveforms in an ideal case neglecting 
capacitances of the pixels, electrode resistance etc., and 
rise and fall of the waveforms are delayed in practice due 
to influence by the capacitances of the pixels, the 
25 electrode resistance etc. In the write period Tw of Ts6 in 
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Fig, 7, currents flow the respective electrodes so that 
the pixels p661, p662 # p663, p664, p665 and p666 on the 
signal electrode c606 and the pixels p616, p626, p636, 
p646, p656 and p666 on the scanning electrode r606 are: 
[0022] 



[Table 1] 





Signal Electrode 


C601 


C602 


C603 


C604 


C605 


C606 


Scanning 
Electrode 


r601 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


P661 
V4-V5 


r602 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


P662 
V4-V5 


r603 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


P663 
V4-V5 


r604 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


P664 
V4-V5 


r605 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


V4-V5 


P665 
V4-V5 


r606 


P616 
V0-V5 


P626 
V0-V5 


P636 
V0-V5 


P646 
V0-V5 


P656 
V0-V5 


P666 
V0-V5 



V0-V5 >V4-V5 



[0023] At this time, the quantity of charges flowing in 
the scanning electrode r606 is larger as compared with the 
signal electrode c606. Therefore, the resistance of the 
scanning electrode is preferably more reduced in order to 
supply sufficient charges to the pixels on the scanning 
electrode selected within a constant period. Particularly 
when the areas of the pixels are wide or liquid crystals 
have spontaneous polarization and a gap of the liquid 
crystal panel is narrow as in a ferroelectric liquid 
crystal panel, the capacitances of the pixels are more 
effectively increased. If electrodes of respective glass 




substrates are not different in sheet resistance from each 
other, the resistance between an output of a driving 
circuit and a display region is generally higher in a 
drawn electrode group as compared with an undrawn 
5 electrode group when the electrodes are drawn as in the 
liquid crystal panel shown in Fig. 1 # 2 or 3 . Therefore, 
the liquid crystal panel can be driven at a higher speed 
by driving the undrawn electrode group and the drawn 
electrode group as scanning electrodes and signal 

10 electrodes respectively so that heterogeneity of display 
resulting from dispersion in resistance from an output of 
a driving circuit up to individual pixels or dispersion of 
electrode resistance resulting from drawing of the 
electrodes can be eliminated. 

15 [0024] While the liquid crystal panel has six signal 
electrodes and six scanning electrodes in each of the 
first, second and third embodiments, the number of the 
electrodes is not restricted. 

[0025] The driving waveforms for the liquid crystal 
20 display panel based on the first, second or third 

embodiment are only examples, and the driving waveforms 
are not restricted to these. 

[0026] While the non-display regions are set to the width 
of not more than one dot of pixel in the third embodiment, 
25 the present invention is not restricted to this. 



[0027] While each of the above embodiments has been 
described with reference to a liquid crystal panel for 
display, the present invention is not restricted to this 
but is applicable to another liquid crystal panel such as 
a liquid crystal shutter, for example, having another 
application. 
[0028] 

[Effect of the Invention] As clearly understood from the 
above description, the signal -driving circuit joints for 
the signal electrodes and the scanning-driving circuit 
joints for the scanning electrodes are arranged on 
opposite edges or the same edge of the liquid crystal part 
in the liquid crystal panel comprising the signal 
electrodes and the scanning electrodes so constituted that 
the liquid crystal part is matrix- drivable , whereby the 
present invention can advantageously render a display part 
of a display easy to constitute and provide the display 
part with excellent visibility. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1(a) is a front elevational view of a 
liquid crystal panel according to a first embodiment of 
the present invention, and (b) is a sectional view thereof. 

[Fig. 2] Fig. 2(a) is a front elevational view of a 
liquid crystal panel according to a second embodiment of 
the present invention, and (b) is a side elevational view 
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thereof . 

[Fig. 3] A front elevational view of a liquid crystal 
panel according to a third embodiment of the present 
invention . 

5 [Fig. 4] Fig. 4(a) is a front elevational view of a 

display constituted with the liquid crystal panel 
according to the first embodiment, and (b) is a side 
elevational view thereof. 

[Fig. 5] Fig. 5(a) is a front elevational view of a 
10 liquid crystal module constituted with the liquid crystal 
panel according to the second embodiment, and (b) is a 
side elevational view thereof. 

[Fig. 6] An electrode block diagram of a display 
region of the liquid crystal panel according to the 
15 present invention. 

[Fig. 7] A driving waveform diagram of the liquid 
crystal panel based on the first, second or third 
embodiment of the present invention. 

[Fig. 8] A block diagram of a conventional liquid 
20 crystal panel. 

[Fig. 9] A block diagram of a liquid crystal module 
constituted with the conventional liquid crystal panel. 

[Fig. 10] Fig. 10(a) is a front elevational view of a 
display constituted with the conventional liquid crystal 
25 panel, and (b) is a side elevational view thereof. 
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[Description of Reference Numerals] 

1, 201, 301 glass substrate on which a scanning 
electrode group is wired 

2, 202, 302 glass substrate on which a signal 
electrode group is wired 

rl to r6 scanning electrode 

r201 to r206 scanning electrode 

r301 to r306 scanning electrode 

cl to c6 signal electrode 

c201 to c206 signal electrode 

c301 to c306 signal electrode 

prl to pr6 scanning-driving circuit joint 

pr201 to pr206 scanning -driving circuit joint 

pel to pc6 signal-driving circuit joint 

pc201 to pc206 signal -driving circuit joint 

407 signal driving circuit 

408 scanning driving circuit 

Figs. 4 



Fig. 5 
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LIQUID CRYSTAL PANEL N07 
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5 0 2 



5 0 1 




1,2: GLASS SUBSTRATES 

rl to r6: SCANNING ELECTRODES 

Cl to c6: SIGNAL ELECTRODES 

prl to pr6: JOINTS BETWEEN SCANNING ELECTRODES AND DRIVING CIRCUIT 
pel to pc6: JOINTS BETWEEN SIGNAL ELECTRODES AND DRIVING CIRCUIT 
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Fig. 2 
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Fig. 
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Fig. 7 
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